Abstract: Heathland vegetation of northern Spain, included in the Calluno-Ulicetea, was studied using a set of 802 phytosociological relev6s. The existing syntaxonomy has been tested and most of the types (associations and subassociations) fit satisfactorily with the observed groupings. Two main problems were encountered within the Ulex dominated communities of the Cantabrian fringe and the Castilian-Camabrian heathland communities. Both groups of communities were subject to ordination in order to clarify relationships between them. For the former group, ordination suggests that three associations can be distinguished: the Ulici-Ericetum vagantis (lowlands up to the submontane belt), the Vaccinio-Ulicetum gallii for the communities of higher altitudes (montane belt) and the Ulici-Ericetum ciliaris (hygrophilous heathlands). The Castilian-Cantabrian heathlands show a variable Mediterranean influence and have a dispersed distribution due to lithological conditions. This results in the distinction of two new associations, viz. the Arctostaphylo crassifoliae-Daboecietum cantabricae (marly, water-retaining soils) and the Ericetum scopario-vagantis (sandy soils). A complete classification of the Calluno-Ulicetea in the studied area and short ecological and biogeographical diagnoses are given.
INTRODUCTION
Heathlands, dominated by ericaceous shrubs on acid soils, are one of the most characteristic vegetation types of Atlantic Europe. They are abundant in the Eurosiberian Region with a wet and oceanic temperate climate, extending to the northern part of the continent and including the British Isles. In the Mediterranean part, they are much less frequent, due to drier climatic conditions, and are present only in exceptionally rainy areas of the western and southwestern part of the Iberian Peninsula. The species richness of heath communities shows an inverse relationship to their abundance: the Ibero-Mediterranean communities bear a much richer flora than the northern ones, probably due to the absence of impoverishment during the recent Ice Age. Their development and proliferation have been traditionally related to man-induced fire and grazing. In most of the Atlantic regions of Europe, heathlands occupy large areas, particularly in mountains or on siliceous substrata (e.g. sandstone), considered unsuitable for arable use. Historically, they have been often subject to grazing and harvesting in the context of traditional land use of the Atlantic countries. The communities discussed are included in the Calluno-Ulicetea (for a comprehensive monography see RIVAS-MAR'I~NEZ 1979) . From the biogeographical point of view, this heathland vegetation is distributed in the Atlantic and Mediterranean-Iberoatlantic Superprovinces, being also present in the rainy siliceous areas of NW Morocco.
The aim of this work is to summarise and revise available information for the Calluno-Ulicetea in the central area of the northern fringe of the Iberian Peninsula (Basque Country, Navarra, La Rioja and the surrounding areas of Arag6n, Cantabria and Castillia). The heathland communities of these territories have been studied in detail (GUINEA 1949 , BRAUN-BLANQUET 1967 , NAVARRO 1986 , TARAZONA & ZALDfVAR 1987 , GARCtA-MIJANGOS 1994 , TARAZONA 1984 . The early classifications into associations and subassociations are at variance with our observations and we have therefore attempted a revision of all the relev6 material available.
MATERIAL AND METHODS
A total of 802 phytosociological relev6s were used. Most of them (691) are published or available in theses or unpublished reports. 111 new relev6s were made for the purpose of this survey. For data processing the TABLAS program (QtJINTANA 1993) was used to introduce the relev6s into the database, to make the phytosociological tables and to transform them for later statistical treatment. The abundance-dominance data were transformed to absence/presence binary values using the TRAFOA program (FISCHER 1989) .
Numerical classification with MULVA (WILDI 1991) and two detrended correspondence analysis (DCA) ordinations, using the CANOCO package (TER BRAAK 1988) , were made. One of them was made with 285 relev6s to clarify the syntaxonomical position of the communities from the Basque-Cantabrian Sector dominated by differents species of Ulex. The other one, with 175 relev6s from the Mediterranean Region and the Alava-Navarran Subsector, attempted to clasify the syntaxonomical relationships of the Castilian-Cantabrian communities. Results are graphically displayed through CanoDraw (SMILAUER 1992).
Synthetic tables and syntaxonomy, constructed according to the principles of the BRAUN-BLANQUET (1964) approach, were constructed essentially by using our professional judgement, basical comparison of the literature and results of the ordinations.
Biogeographic and bioclimatic typologies follow RIVAS-MARTINEZ (1989), RIVAS--MART~NEZ et al. (1991) and LOIDZ et al. (1994) .
The nomenclature of plants follows CASTROVIEJO et al. (1986 CASTROVIEJO et al. ( -1993 . For taxa not included in the latter work, TU 'ITN et al. (1964 'ITN et al. ( -1980 was followed. Trinomial names of subspecies have been abbreviated into binomial ones in tables by dropping the middle (species) names.
RESULTS

Basque-Cantabrian communities
Erica ciliaris heathlands
These heathlands occur on humid soils at low altitudes (colline belt). GUINEA (1949) in his phytosociological work from the Basque Country made no distinction between those communities with E. ciliaris and those without, although a large set of relev6s was presented. Later BRAUN-BLANQUET (1967) ascribed these communities to the Ulici-Ericetum ciliaris. Other authors (RIVAS-MARTINEZ 1979 , NAVARRO 1980 considered this unit as a subassociation of other broadly-conceived associations. Finally, the original position of BRAUN-BLANQUET was accepted by RIVAS-MART~EZ et al. (1991) . The ordination represented in Fig. 2 shows a tendency for those relev6s with Erica ciliaris to be grouped together and so we include them within the Ulici-Ericetum ciliaris.
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Ulex dominated heathlands
The classification of the non-hygrophilous heathlands dominated by Ulex presented a complex situation. These communities are abundant on the Atlantic side of the Cantabrian Fringe, under wet, oceanic climatic conditions (Santanderian-Biscaian and Eastern Basque Subsectors, Fig. 1 ). Two species of Ulex, such as U. europaeus (ranging from the sea-level up to 700 m) and U. gallii s.1. (found from low altitudes up to 1700 m) occur here. In the colline and low-montane belts, both species co-exist, while in the middle and upper montane belts only U. gallii occurs. GUINEA (1949) validly published the Ulici-Ericetum vagantis based on data from the surroundings of Gemika at low altitudes. Recently, DtAZ GONZALEZ & FERNANDEZ PRIETO (1994) chose a type for this name from among the relev6s of that table, but the relev6 chosen only contained U. europaeus, and so the name selected had to be Ulici europaei-Ericetum vagantis (Rec. 10D). BRAUN-BLANQUET (1967) , who did not mention the work of GUINEA, proposed the name Daboecio-Ulicetum europaei to incorporate all the gorse-rich heathlands of the Atlantic coast. He further subdivided the association into two subassociations, i.e. one for low altitudes (with U. europaeus) -lithodoretosum and one for high altitudes (rich in U. gallii) -ulicetosum gallii. RIVAS-MART~NEZ (1979) accepted the idea of splitting these heathlands into two subunits and suggested two associations based on the original subassociations of BRAUN-BLANQUET. It becomes clear, however, that the Daboecio-Ulicetum europaei lithodoretosum BR.-BL. 1967 is a later synonym of the Ulici-Ericetum vagantis GUINEA 1949, and thus the latter name prevails. There is a difficulty in the interpretation of the Daboecio-Ulicetum europaei ulicetosum gallii BR.- BL. 1967 in that the chosen type (by RIVAS-MARTfNEZ 1979) contains no U. europaeus, despite this species being frequent in those places where the type relev6 was made. We assume that U. europaeus remained probably unobserved by BRAtrN-BLANQUET. This suggests that the ulicetosum gallii is also a synonym of the Ulici-Ericetum vagantis GUINEA 1949, because its nomenclatural type comes from an area in which both gorse species co-exist (a characteristic feature of the I 7 " ".- Ulici-Ericetum). Thus, both units of BRAUN-BLANQUET belong to the same association but, consequently, the montane heathlands in which U. europaeus is absent need to be grouped within a unit of its own. The only validly published syntaxon available is the Daboecio-Ulicetum gallii vaccinietosum myrtilli , a type which is clearly of montane distribution and contains no U. europaeus. For that reason, we accept two associations; a colline-submontane -Ulici europaei-Ericetum vagantis, and a montane -Vaccinio myrtilli-Ulicetum gallii. The diagram of Fig. 2 shows both associations separated on an ordination plane. Fig. 3 shows the ordination of the relevrs from the Alava-Navarran Subsector, Castilian-Cantabrian Sector and Ibrrico-Soriano Sector. The Castilian-Cantabrian relevrs form a distinct group from the others, corresponding to another area, and it is therefore necessary to propose a new syntaxonomical treatment for them.
Castilian-Cantabrian communities
The Castilian-Cantabrian Sector has a submediterranean climate and calcareous rocks dominate the geology of the region 9 These conditions are unfavourable for the development of heathlands. Nevertheless, suitable conditions can be found in some areas due to the high altitude, increased rainfall and patches of sandstone. As a result there is a significant representation of heathland vegetation in this Sector, although it is very fragmented and, due to the particular climatic and geological conditions, it is characterised by a high species-richness. In this sense, the situation is the opposite to that in the Basque-Cantabrian Sector in which heathlands occupy large areas but diversity is lower.
Two main associations can be recognised in this Sector: the Arctostaphylo crassifoliae-Daboecietum cantabricae (humid areas) and the Ericetum scopario-vagantis (dry areas), both showing a strong influence of the neighbouring stands of basiphilous scrub belonging to the Genistion occidentalis (Festuco hystricis-Ononidetea striatae).
The former community occurs in mountainous areas over marly soils with a high water-retention capacity. This association can be subdivided into three geographically distinct subassociations. The latter association, the Ericetum scopario-vagantis, contains fewer Calluno-Ulicetea species because it is found in somewhat drier habitats on patches of sand.
The distribution of this community is patchy, consisting of many "islands" surrounded by the dominant Genistion occidentalis scrub.
APPENDIX
Syntaxonomical synopsis
CaUuno.Ulicetea BR,-BL. et T~XEN ex KLIKA et HADA (~ 1944 This class comprises scrub of acid soils with raw humus dominated by ericaceous shrubs, especially by heather, common in regions of high precipitation in W Europe as well as N Morocco. In the Mediterranean high precipitation is needed to compensate for summer-drought. The Calluno-Ulicetea are found from the sea-level up to the lower limit of the subalpine-oromediterranean belts. Wet to hygromorphic soils originating on substrata of low permeability; colline, submontane; humid to hyperhumid; Basque-Cantabrian.
ericetosurn vagantis (RIVAS-MARTINEZ 1979 ) LOIDI et al. 1996 Type is the same as in the association. Supramediterranean, montane; subhumid-humid; Castilian-Cantabrian, Southern Cantabrian, Campurriano--Carrion6s.
daboecietosum cantabricae FERNANDEZ PRIETO et LOIDI ex LOIDI et al. 1996 Type is the same as in the association. Supramediterranean; Castilian-Cantabrian. ulicetosum gallii FERNANDEZ FEIETO et LOIDI ex LOIDI et al. 1996 Holotypus: FERNANDEZ PRIETO & LOIDI (1984: Tab. 1, tel. 12 
Genisto occidentalis-Ulicetum maritimi C. NAVARRO 1983
Holotypus: C. NAVARRO (1983: Tab. 4, rel. 5). Communities over easy-eroding rocks (e.g. flysch) along the eastern Cantabrian coasts.
Genistion micrantho-anglicae RIVAS-MART~IEZ 1979
Hygrophilous heathlands of Mediterranean-Ibero-Atlantic distribution developed on gley soils containing anmoor organic matter.
Character and differential taxa: Erica tetralix (dif.), Genista anglica and Genista micrantha.
Genisto anglicae-Ericetum vagantis RIVAS-MARTiNEZ et TARAZONA in RIVAS-MART~VEZ 1979
Holotypus: RIVAS-MARTfNEZ (1979: Tab. 19, rel. 2). Supramediterranean; Ib6rico-soriano, Castilian-Cantabrian.
ericetosum vagantis RIVAS-MARTfNEZ et TARAZONA in RIVAS-MARTfNEZ 1979
Type is the same as in the association. Gley but not permanently stagnant soils of the ib6rico-soriano and castilian-cantabrian areas. Humid; Southern Cantabrian.
Euphorbio polygalifoliae-Ericetum tetralicis FERNANDEZ PRIETO et LOIDI 1984
Holotypus: FERNANDEZ PRIETO & LOIDI (1984: Tab. 5 , rel. 1). Montane; Southern Cantabrian, Campurriano-Carrion6s. ericetosum tetralicis FERNANDEZ PRIETO et LOIDI 1984 Type is the same as in the association. C ampurriano-C arrion6s. 
Genisto pilosae-Ericetum aragonensis RIVAS-MART|NEZ 1979
Lectotypus: RIVAS-MARTtNEZ (1979: Tab. 11, tel. 6 ). Supramediterranean; humid-hyperhurnid; Ib6rico-Soriano.
ericetosum aragonensis RIVAS-MARTfNEZ 1979
Type is the same as in the association. cistetosum laurifolii TARAZONA ex LOIDI et al. 1996 Lectotypus: TARAZONA (1984: Tab. 3, rel. 12 Upper supramediterranean (1500 to 1750 m) in Urbi6n mountain. Represents an orophytic and somewhat continental version of the association.
CaUuno vulgaris-Genistetum occidentalis RIVAS-MART~IEZ et G. NAVARRO in G. NAVARRO 1989
Holotypus: G. NAVARRO (1989: Tab. 14, tel. 6 ). Supramediterranean; humid-hyperhumid; Moncayense. genistetosum occidentalis RIVAS-MARTfNEZ et G. NAVARRO in G. NAVARRO 1989 Type is the same as in the association. Medium altitudinal range of the distribution of the association.
ericetosum aragonensis RIVAS-MART~NEZ et G. NAVARRO in G. NAVARRO 1989
Holotypus: G. NAVARRO (1989: Tab. 14, tel. 9 ).
High altitudinal range of the distribution of the association (Fagus sylvatica belt) . genistetosum rnicranthae RIVAS-MART [NEZ et G. NAVARRO in G. NAVARRO 1989 Holotypus: G. NAVARRO (1989: Tab. 14, rel. 12) . Wet soils.
lavanduletosum pedunculatae RIVAS-MART~NEZ et G. NAVARRO in G. NAVARRO 1989 Holotypus: G. NAVARRO (1989: Tab. 14, rel. 15 ).
Low altitudinal range of the distribution of the association (Quercus pyrenaica belt). 
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